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Failure in detecting the early stage of pregnancy is one of the main reason for the low 
reproductive efficiency of beef cows, especially for those kept under smallholder farms. This 
study was conducted to evaluate the accuracy of early pregnancy diagnosis and factors 
affecting reproductive efficiency of cows mated with artificial insemination (AI) kept under 
smallholder farm. This survey was conducted by using 200 inseminated cows of various 
breeds (Bali, Brahman Cross and Friesian Holland). Data for the farmers, inseminators, bulls 
and inseminated cows were recorded. Blood samples for progesterone analysis were collected 
on Day 0 (Day of AI), Days 10 and 20. The accuracy of two early pregnancy methods 
(progesterone profiles and Non-return rate/NRR) were compared with conventional 
pregnancy diagnosis method of rectal palpation. The survey data were analyzed by using a 
software program of AIDA (Artificial insemination database application). Factor affecting the 
efficiency of artificial insemination were recorded. Intervals between calving to first AI was 
271 ± 156 days with the conception rate of 39.3 % and S/C of 2.6. The accuracy of the early 
pregnancy diagnosis were 87 and 88 %, respectively for NRR and progesterone profiles. The 
accuracy of these two methods were not significantly different in compared to rectal palpation 
method. Bali cows has a significantly higher conception rate (57.1%) in compared to those in 
Brahman Cross (22%) and in Friesian Holland (36.8%). Body condition score of 2.75 has a 
significantly higher conception rate (68.2%) in compared to those in BCS = 2.5 (11.1%) and 
BCS = 3.0 (36.0%). Standing heat has a significantly higher conception rate (58.3%) in 
compared to those in mucous discharge (46.4%) and mounting others (35.5%). These data 
showed that early pregnancy diagnosis can be done by using NRR and progesterone profiles 
methods. Conception rate of the inseminated cows might be affected by the breed of cows, 
body condition score and the estrous sign and AI technicians.  
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INTRODUCTION 
 
Most of beef cattle in Indonesia are kept under smallholder farms extensively or semi 
extensively. Under this management condition, productivity and reproductive rate of these 
animals are lower in compared to their genetic potential. Artificial Insemination (AI) 
technique have been applied in order to increase the reproductive rate of these animals. 
However, although this technique has being applied for several decades, the reproductive 
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efficiency of those cows inseminated was not significantly increased.  Conception rate of beef 
cattle bred by artificial insemination technique was less than 30 %  (Latief et al 2001).  This 
problem might be caused by the failure in detecting early pregnancy and some other factors 
that affecting the efficiency of AI. Skemesh, Ayalon and Lindner (1973), and Broaddus and 
de Vries (2005) have used progesterone profiles and Ball and Peters (2004) used non-return 
rate for early pregnancy diagnosis (day 19-22).  Some other factors, genetically or managerial,  
could be identified by using Artificial Insemination Database Application (AIDA) for data 
processing (Perera and Garcia, 2000). By knowing these factors, strategy for improvement of 
the efficiency of AI can be conducted.  This study was conducted to evaluate the accuracy of 
early pregnancy diagnosis and factors affecting the efficiency of artificial insemination in 
cows kept under smallholder farm.    
 
MATERIALS AND METHODS 
 
Animals   
A mix breed of 200 cows (Bali, Brahman Cross and Frisian Holstein, FH) were used.  They 
were kept semi extensively under smallholder farms (1-5 heads/farmer) in South Sulawesi, 
Indonesia. They were  allowed for grazing during the day and kept near or under the house 
during the night.  Most of  the cows are mated with the artificial insemination (AI) technique 
using frozen semen.  
 
Procedure of experiments 
 
Pregnancy diagnosis 
The detected estrus cows were inseminated by AI technician. Three  methods of pregnancy 
diagnosis were compared. 1. Blood samples were collected during Day 0 (the day of AI), Day 
10 and Day 20. Plasma samples were analyzed for progesterone by solid phase 
radioimmunoassay (RIA). The profiles of progesterone were  used to determine the pregnant 
cows. 2. Starting from Day 16 until Day 25 after the AI, estrus behavior were detected twice 
daily to evaluate Non-Return Rate (NRR).  3. Rectal palpation was performed 60 – 70 days 
after AI. The progesterone profiles and NRR methods were considered as the early pregnancy 
diagnosis while the rectal palpation method as the conventional method (the accuracy of  
detection for rectal palpation was 100%). Animals that failed to be pregnant after the first AI,  
were  inseminated for the second time. 
 
Factors affecting the efficiency of Artificial Insemination 
Survey on factors affecting the efficiency of AI was conducted by a series of questioner. Data 
related to the farmers, farm managements, AI technician, semen and inseminated cows were 
recorded.  The collected data and its relation  to results of pregnancy diagnosis were analyzed 
by using Artificial Insemination Database Application (AIDA) by Oswin & Garcia (2000).    
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Statistical Analysis 
The significantly different between the parameters measured  were analyzed by chi-square 
analysis. 
 
RESULTS AND DISCUSSION 
 
Reproductive performances detected for  all breed cows were lower in compared  to  their 
genetic potensial. The intervals between calving and the first AI was 271.0 + 156.5 days,  
conception rate was 38.4 %  and S/C was 2.6. Jainuddin and Hafez (2000) reported the first 
ovulation in cows detected around 30 days postpartum and net calf crop 70-75 %.  In a 
healthy herd of cows an average of about 1.6-1.7 S/C (Herman at al 1994).  Reasons for the 
lower reproductive performances of cows kept under smallholder condition are not yet well 
known. This problem might be related to genetic and management factors. Failure to detect 
the first postpartum estrus, early pregnancy and some management factors might contribute to 
the lower reproductive efficiency of the cows.   
 
Early pregnancy diagnosis 
Early pregnancy diagnosis methods (NRR and progesterone profiles) showed a high accuracy 
(87 and 88 %, respectively).  By using progesterone profiles, the accuracy of 85 %  cows has 
been reported by Skemesh, Ayalon and Lindner (1973). In this study, NRR showed an 87 % 
of the accuracy of early pregnancy diagnosis. This was similar to that estimated by Herman et 
al, 1994 that 5-10 % cows will show evidence of heat even though they are pregnant and 
about 15 % cows not showing heat are not pregnant. Although the accuracy of these two early 
pregnancy diagnosis were still lower in compared to that in rectal palpation method (100 %), 
this differences, however, were not statistically different (P>0.05).  
 
Factors affecting the efficiency of Artificial Insemination 
Bali (native breed) cow has a significantly higher CR (P < 0.01) in compared to both exotic 
breed.   Medium BCS cows has a significantly higher CR (P < 0.01) in compared to both 
lower and higher BCS. Standing heat cows has a significantly higher CR (P<0.05) in 
compared to others signs of estrus. Among the 4 AI technicians, technician D has a 
significantly  lower CR (P<0.05) in compared to other 3 technicians (Table 1). Higher 
productivity of Bali cattle in this study was  considered due to the ability of this breed  to 
adapt to the limited environment in compared to exotic breeds (Winaya, Rahayu, Amin and 
Herliantin, 2011). Lower food consumption in relation to the  low Body Condition Score  
adversely affect the reproductive efficiency (Ball and Peters, 2004).  
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Table 1 Factors affecting the reproductive efficiency of  cows under smallholder  farms.  
No. Factors Conception rate (%) 
 1 Breed  
- Bali 
- Brahman cross 
- FH 
 
 
57,1 
22,0 
36,8 
 
2. Body condition scores  
- 2,50 
- 2,75 
- 3,00 
 
11,1 
68,2 
36,0 
3. Estrus behavior 
- Standing heat 
- Vaginal mucous 
- Mounting others 
 
58,3 
46,4 
35,5 
4 AI Technicians 
- A 
- B 
- C 
- D 
 
44,2 
38,9 
33,3 
25,0 
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